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I Hbkey MAUtBS, Engineer, of 64, 
MirtSer Street, London fnglo^. 
B»itiaL .ubjeot. do hereby declaw the 
natuie of this invention to be as 

* '"tewtion relates to impi-oywuepts 

iu ball bearings, 

The object of my invention w to pio- 
vide a ball bearing wh«rh sbaU be capable 

10 o sustaining boil joui-t^al l^-d^*^^''^^ 
thrust load Tirith a imnimum amount ot 
Son when running, and which shall 
« capable of adjustment to. ensure free- 
dom from slackness when '>i°«^t»"e tb^ 

15 bearing, or for taking up -^fy ^«J^'='^°5^^ 
that may oceui- as a result <>« • 
bearing is also so constructed that its 
inner -and outer members can be readiljr 
aia tSiTeniently separated f^m one 

20 onotUef while the balk are retained upon 
the inner member. . 

The construction coi^ists of ^^J^"^ 
and inner bearing ring «:<»^o»^„£?iT^ 

L the cup and ««»""?iSSSv 
25 between their opposing faces a pluwUt^ 
of rows or series of balls running m 
Sancs at right angles to the ^is of the 
Emt rprefer to employ two rows in 

Sbfiting^although three o^" °" 

80 cSuId be usV 

arranged as near one another as con 
com,istent with a ^e 
amount of clearance to ensure that tie 
balls and their retaining nngs will not 

35 foul one another. ' t x 

Tk outer ring or cup is ?«Jf*»"Xe 
cvlipdricel on its outer P«i?^«^Y« a 
♦be- surface of it« inner P^^P^^yv * 
constant taper cone, against ^«"?^ 

40 S bear Li run. The «^ 
roue, which is uauaUy bored to fit a eUaft 
or axle, has baU trades or grooves formed 
ni>on its outer periphery in r^'<J 

of balls are mounted independently 

46 TIS Sother and in which position 
thev are retained ly smtable separate 

[Price I/-; 



retaining rings. The balls aU being the 
it f^Uows that thejt-cks X« 

ihe i?u»er cone ^1^^.^^ PP'^^tUArT s6 60 
XthCTT mttst be of different diM»«^" ?° 
?£t hoth rows of balls running fhereju 
X Sntact with the inner. co«d p«i- 
ohOTV of the outer ring when th^ 
rSeiiled; metl^d otadj^ 55 

ment of this bearing consists of «»M/f- 
pltcemenTof tte^twi b^ifS,"*??,* 
tively to one another. So that to t^ten . 

the-beariug the inner cone i8.8et .«««"^«'^ 

^C^-d»Wu«" -d-.ioiP^^^^ 60 
feature of my invention lies m foimmg 
thes^ball teacl« upon the nner vmg o 
cnnl ofsuch a- shape that tbey will ofEei- 
wiiS^st Serm&jible supporting sur- 
foJerte balk without caj«i°e 
m Siction and wear. The- sectW 
3in% of these baU grooves takes the foiTO 
If a cwve. substantially cu-cular. and of 
rowl^ only slightly larger ttj^g th^ 

of the ball surface. '>9j^f*f'S^^'Tl ^ 
each ball contacts with this track at a 
Sle poii^t ^'^^ this pomt will be at 
?Kttom of the tpict of the ?a>4j5°" 
S^whiU the .contact ofisachxndividnal 

hM with the inner f ° ^to 

will be at a point dureetty oppo»*« 

tueir in*** anfflea to tlie axifl or 

?ail^elt^iA3ballBupn^^^ 

Ftekad at two points only. i;a«f*"f»Jy ^'^ 

i^pS to each^ther t^<»«sj 

of^the baU; a pure '«'»7,f t*Jj,^Sd 
\Till resuH tmd wear, both of oa^is 

tracks, be " • ^ ^giy ^ef ?n-ed 90 

-Tl\e retaining nngs pyB^?"*"" J- {'■n 
to mav ako act as separators f or.tfe^ bafl^, 
?niTy pSetably tato the fenn.ot.cyhn, 
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dzical metal nnge, either parallel or 
tapered to coniorm to the conBtructxon of 
ilie b^aring^ witli spoced apcrt?«f* 
throngi TvMdi the balb project raaially 

• 5 inwor^y and outwardly. 

The diameter of the retaining: ring is 
somewhat gi^ater than the diameter of 
the centre of the ring of balls and the 
aperturea therein somewhat smculcr than 

1^ the balls so that the retainer when in 
place holds the balls freely in then- 
approximate running , position upon the 
inner ring; or cone. 



The retaining ring may be placed in 
position by forcing or springing it over 
the balls, having first placed said balls 
in their tmck. To f acihtate this the hall 
apertures may be cut through upon one 
sme or edge of the retainer ring. 

Dated this 16th day of August. 1922. 

J. S. WITHERS & SPOONEE, 
Chartered Patent Agents, 
Staple House, 61 & 52, Chancery Lone, 

London, 
Agents for the Applicant. 
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I, Hbnbt Mables, Engineer, of 64, 
Mortimer Street, London, England, 
British subject, do hereby declare the 
nature of %his invention and in what 
30 manner the same is to be performed, to be 
particularly described and ascertained in 
and by the following statement: — 

This invention relates to improvements 
in ball bearings. 
3 J The object of my invention is to pix)- 
vide a self-contained ball bearing which 
shall be capable of sustainuig both 
journal load and end thrust load with a 
minimum amount of friction when 
40 running, and which shall be capable of 
adjustment to ensure freedom fi*om slack- 
ness when mounting the. bearing, or for 
taking up any slackness that may occur 
as a result of wear. The bearing is also 
43 so constructed that its inner and outer 
members can be readily and conveniently 
separated from one another while^ the 
balls may be retained upon the inner 
member. 

50 According to the present invention I 
' provide as an article of manufacture u 
self-contained adjustable two-j)oint con- 
tact bolt bearing for sustoininir both 
jo\u*nal load and §nd thrusi load« com- 

55 pri<iin^r an outer bearing' ring having a 
rvlindrical outer surface, an inner bear« 
inf^-riufr spaced therefrom and havine a 
cvlindrical inner surface and a plurality 
of rows or series of balls accommodated 

60 between their spaced opnoaing faces, the 
said rows or series of balls running on 
their one side on a taperine or conical 
surface, and on their other side in curved 
ball tracks or grooves of a . curvature 

65 slisrhtly larger than that of the ball siir- 
f ace, whereby contact, of .the balls with 
their contact surfaccR of the inner and 
oAiter rim? will be at points directly onoo- 
site through the major axis of each ball. 

#0 Tn order that the present invention may 
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be clearly undei'stood and more leadOy 
carried into effect it is hereinafter 
described with ref ei-ence to the accom- 
pan3ring drawings, in which ^ 

Figure 1 is a sectional elevation of a 
preferred fom of ball bearing con- 
structed according to the present inven- 
tion ; . 

Figure 2 is a side elevation of said 

bearing ; 

Figure 3 is a side elevation of one of 
the dieet* metal cages or separators ; 

Figure 4 is a sectional elevation show- 
ing a pair of these bearings applied to a 
front wheel hub of a motor road vehicle 

Figm'e 5 is a sectional elevation of a 
ball bearing substantially similar in cou- 
struction to that shown in Figure 1 but 
showing a spring retaining ring in place 
of the sheet metal cages ; 

Figures 6, 7, 8 and 9 are partial sec- 
tional views illustrating slightly modified 
.forms of ball bearingp within tlie scope 
of the present invenfion; 

Figure 10 is a sectional elevation of a 
modified form of bearing having three 
rows or series of balls, and 

Figure 11 is an enlarged detail view 
showing more clearly the formation of 
the ball tracks and the consequent points 100 
of contacts of the balls. 

As shown and in carrying the present 
invention into effect the construction con- 
sists of an outer and inner bearing ring 
a. h respectively (commonly known us 10») 
the cup and cone) accommodating 
between their opposing . faces a}, V a 
plurality of rows or series of balls c. 
running in planes at right angles to the 
axis of the bearing. I pi-ef er to employ 1 10 
two rows in each bearing, as in Figures 
1 to 9, although' three or even more could 
be used, as i^hown by way of example in 
Figure 10. The rows of balls c are 
arranged as near one another as oon- 
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Anient conaiatent , witL 
amount of dearaaoe to ensure Aat m 
bdlfl and their retaining nnga A <P wiU 
aot foul one another. 

The outer ring or cup a is suDstantiauy 
cylindrical on its outer periphery ^ 
Aile the surface of its inner peant- 
pherv i% a constant taper cone, agaj^f* 
TThich the balls c beai- and run. The 
inner ring or cone 6, which is usu^ly 
bored as at 6« to fit a shaft or axle, has 
ball tracks or giooves V b* formed upon 
its outer periphery in whidi the two i-ows 
of balls c are mounted independentay 
of one another and in which position tiiey 
Ate retained by suitable separate retak- 
ing riuRS such as those indicated at d d . 
The balls o all being the same size, it 
follows that the tracks }fl 6* ^P^a. the 
inner cone h which run pai-aUel to one 
another, must be of different diameters so 
that both rows of balls c running 
tbei^ein mav contact with the inner coned 
peripherv aS of the outer ring a when tlie 
bearing u assembled. The method of 
adjustment of this bearing consists ^ of 
nxial displacement of the two bearing 
rings a h relatively to one another, so 
tlmt to tischten the bearing the inner cone 
h is set further into the outer cup a. A 
distiaguishittg and important feature of 
inv invention lies in forming these baU 
tracks V upon the inner nng or cone f» 
of such a shape that they ^rill offei- ample 
nupporting surface to the balls r witli- 
out causing excessive friction and wear. 
The sectional shape of these ball grooves 
/i* t^ikes the form of a curve, hest.sliown 
in Figure 11. and which is substantially 
rirctdar, and of a ciu-vature only sligntiy 
larger than that of the ball surface, so 
that theorcticaUv each ball contacts witJi 
this track at a single point only and this 
point will, as shown, be at the hottoin 
of the tmck of the said innw rinj ^ ^^^v 
the contact of each individual baU witn 
the inner surface a» of the outer ring ^ 
win be at a point directly opposite 
throueh the major axis of each ball. 

This construction as applied to the 
multiple row adjustable ball, beanng 
hereis described ensures that the balla c 
will at all times carry the load throuffU 
their maximum diameter, whether the 
load be at right angles to the axis or 
oarallel to it and each ball supporting its 
load at two points only, diametrically 
opposite ta each other through the centre 
of the ball, a pure roUing of the balls 
will result and wear, both of balls and 
tracks, be avoided. . 

The retaining rings i <P previously 
Teferred to mav also act as separators for 
the balls. They preferably take the forni 
of cylindrical wetal pnjfB, shown m 
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jjiOTiB o- parallel or taoered to 

conform to tiie construotion of the bear- 
ing, with spaced apertures / throi^h 
J^oh the balla project radiaUy inwarfiy 

and outwardly. . • j ji 

The diameter of the retaining mg d rf^ 
is somewhat greater than the diameter 
of the centre of the ring of balls c c 
respectively and the apertures / therein 
BOii^hat smaller than the b^y^ 
the retainer when in jjlace holds the Daus 
freely in their approximate running posi- 
tion upon the inner ring or cone a. , 

The retaining rings may be placed in 
position bv forcing or springing them 
Sver the tialls, having first jjlaccd said 
balls in their tracks. To famlj^te thw 
the ball apertures may, as in Figure 
be cut through upon one saSde or, edge 
of the retainer ring- In some cases the 
inner and outer rings may be kept 
together and therefore the balk may be 
retained in position by means of a spnne 
retaining ring such as |hat shown at d? 
in Fiirure 6 or at cP m Figure lU. 
. In a slightlv modified arrangement, 
instead of, as previously described, pro- 
viding the outer ring with taper internal 
surface upon which both set^ of balls 
are adapted to run, I may, as shown for 
instance in Figure 6, form one portion of 
the internal surface as a constant twer 
cone and the other portion thereof with a 
curved ball track c?. or I may altema- 
tivelv. as shown for instance in Figure S, 
f om both of the curved bnU tracfo or 
^JSoves in the outer ring a. The balls 
themselves in each row may be of the 
same size, as shown in the figures pre- 
vioiudy described, or thev may be of 
-'^^ferent siae as shown for instance in 
TTi^ncres r and »• and h?re also the rurvfld 
bell tracks mav both be formed in the 
inner member b as shown in ^^i?"^,^^*:^ 
in the outer member a as shown m Uijrure 
0 Fiirure 10 illustrates a convenient 
arrangement in which three rows or series 
of balls, c, ^ and <^^axe a^™^* 
sinde bearing. In this case aU three 
curved ball tracks are formed in the inner 
member b, thouirh thev conld equaUy 
well, of course, be provided in the outer 
m^^mber a, as will be readily understood. 

I am aware of the Specification of pnm 
Brit«<iK Lettws Patent TTo. 2,567 of 1902 
pnd No. 10.986 of 1896. and I xjake no 
/^laim to anything described therein, 

' ^^Havinff now particularly described and 
flRcertained the nature of my said inv6n- 
Hon and in what manner *e same is 
to- be i>erformed, I declare that what 1 

""^7!^" ararticle of manufacture a self- 
contained, adjustable two-point contact 
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ball bearing loi MUtaining botfi jouraal 
load and end tlirufit lottd, xsotaprising an 
outer bearing ring having & cylindncai 
outer surface, an inner bearing nng 
5 spaced therefrom and hating a cyim- 
drical inner surface and a plurality of 
rowB or series of balls accommodated 
between their spaced opposing faces, the 
said rows or serito of balls running on 
10 their one side on a tapmng or conical 
surface, and on their othei* side in.cui^ved 
ball tracks or grooves of a curvature 
slightly larger than that of the ball sur- 
face, whereby cbntact of the balls with 
W their conjtact surfaced of the inner and 
outer ring will he at points directly oppo- 
site through the major axis of each ball. 

2. A" "self^ntained* adjustable; two- 
point contact ball bearing according to 

20 Claim 1, in which thd inner periphery 
of the outer rinic or cup is a' constant 
taper cone on which flie rows or senea of 
balls run; and in which IKe inner rmg or 
cone has the ball tracksor grooves fonned 

25 upon its outer periphery.^ -rows of balls 
being held in place by suitable retainingr 

cages. * ' " . * . «. ♦ • 

3. A. * sell^ntained* adjustable two- 
point Wtact Ball bearing according to 

30 Claun 1. -in which the curved b^U tracks 
or giooves are formed in ;the. inner peri- 
phery of the outer ring and in which the 
outer .surface oj the inn^ ling i^ formed 
as a coAstant taper cone. . . 

35 4. A self-contained, adjustable two^ 
point contact balj beai*iiig accqrding to 



CSaini 1, in which the curved . ball tracks 
or '.grooves ai^ fonned in. both the inner 
aiid outer bearing rings, so that one row 
or series of balls runs in va curved ball 40 
track or groove in the inner member, and 
on a tapered conical surface in the outer 
member, and so that another row or series 
of balls runs on a curved ball track or 
groove in the outer member and on a 45 
cbxiical surface on the inner member. 

5. A self-contained, adjustable two- 
point ball bearing accordinjj to a^^y '®^ 
the preceding claims, in which the balb 

of the rows are of difierent diameter, oo 
the curved ball tracks or grooves there- 
for being formed in either the inner or 

outer ring. , . . » i 

6. A self-contained adjustable two- 
point contact ball bearing according to OS 
any of the preceding claims, having tlu ee 

or more rows or series of halls, substan- 
tially as described. . . , , . . 

7. The improved self-contained, adjust- 
able two-point contact ball bearing, sub- 60 
stantially as described with reference to 
Figures!, 2 and 3, or to Figure 5, or to 
Figm-e 6, or to Figure 7, or to Fig^e 8, 

or to Figure 9, or to Figure 10 of the 
accompanying drawings. • ®^ 

Dated this 16th day of May* 1923. 

* J. S. WITHEES' & SPOONER. • • 

Chartered Patent Ageuta, 
Staple House, 51 & 62, Chancery Lane, 

.London, . 
Agents for the Applicant: 
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